Downregulation of c-Myc and p21 expression and induction of S phase arrest by naphthalene diimide derivative in gastric adenocarcinoma cells.
Naphthalene diimide (NDI) derivatives have been shown to exhibit promising antineoplastic properties. In the current study, we assessed the anticancer and anti-bacterial properties of di-substituted NDI derivative. The naphthalene-bis-hydrazimide, 1, negatively affected the cell viability of three cancer cell lines (AGS, HeLa and PC3) and induced S phase cell cycle arrest along with SubG0/G1 accumulation. Amongst three cell lines, gastric cancer cell line, AGS, showed the highest sensitivity towards the NDI derivative 1. Compound 1 induced extensive DNA double strand breaks causing p53 activation leading to transcription of p53 target gene p21 in AGS cells. Reduction in protein levels of p21 and BRCA1 suggested that 1 treated AGS cells underwent cell death due to accumulation of DNA damage as a result of impaired DNA damage repair. β-catenin downregulation and consequently decrease in levels of c-Myc may have led to 1 induced AGS cell proliferation inhibition.1 induced AGS cell S phase arrest was mediated through CylinA/CDK2 downregulation. The possible mechanisms involved in anticancer activity of 1 includes ROS upregulation, induction of DNA damage, disruption of mitochondrial membrane potential causing ATP depletion, inhibition of cell proliferation and downregulation of antiapoptotic factors ultimately leading to mitochondria mediated apoptosis. Further compound 1 also inhibited H. pylori proliferation as well as H. pylori induced morphological changes in AGS cells. These findings suggest that NDI derivative 1 exhibits two-pronged anticancer activity, one by directly inhibiting cancer cell growth and inducing apoptosis and the other by inhibiting H. pylori.